The orthogonal trajectories of the first tangents of a curve x are called the involutes of x. In this study, we give a characterization of involutes of order k of a space-like curve x with time-like principal normal in Minkowski 4-space 4 1 IE . 
Introduction
respectively, where  is vector product in 4 1 IE (Gluck, 1966 (Monterde, 2007) , (Öztürk et al. 2008) . In (Öztürk et al.) (2016) , the authors gave a characterization of involutes of order k of a given curve in n IE . They obtain some results about the involutes of order 1, 2, 3 of a given curve in 3 IE , 4 IE , respectively.
In the present study, we give a characterization of involutes of order k of a spacelike curve x in Minkowski space-time 4 1 IE . 
Involute curves
where i  is a differentiable function and s, which is not necessarily an arc-length parameter, is the parameter of ) s ( x .
Furthermore, the involutes x of order k of the curve x in 4 1 IE are detemined by 
Proof. Let ) s ( x be the involute of a space-like curve x with time-like principal normal in 4 1 IE . Then by the use of (6) with (7) 
Further, differentiating the equation (11), we find 
in the last equation, we obtain
By the use of (12), we find
which implies that involute x is a time-like curve. Then we can compute the vector form 
Consequently, an easy calculation gives
Hence, from equations (13) and (5), we get (9), which completes the proof. For the case x is a W-curve, one can get the following results. 
2 2 2 1 
Involute of order 2
An involute of order 2 of a space-like curve x in 4 1 IE has the parametrization
From the differentiable equation system (17), we get the following result. 
be the involute of order 2 of a space-like curve with time-like principal normal in 4 1 IE . Then by the use of (16) with (7), we get
By the use of (20), we find
 , we can write
which implies that involute x of order 2 is a spacelike curve. Further, the differentiation of (20) implies that
in the last vector, we obtain
Hence substituting (20)- (23) into (4) and (5), after making some calculations as in the previous theorem, we obtain the result.
For the case x is a W-curve, one can get the following result. 
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Corollary 5 x is a W-curve, then x becomes a ccr-curve.
Involute of order 3
An involute of order 3 of a space-like curve
By solving the differential equation system (27), we get the following result. 
be the involute of order 3 of a space-like curve with time-like principal normal in 4 1 IE . Then by the use of (26) with (7), we get
By the use of (30), we find which implies that involute x of order 3 is a spacelike curve. Further, the differentiation of (29) implies that 
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Hence substituting (30)- (33) into (4) and (5), after some calculations as in the previous theorem, we obtain the result. 
Conclusion
In recent years, many authors have studied with the involute-evolute curve couples in many paper. Turgut et al. (2010) 
